MM-TRAG (MGC4175), a novel intracellular mitochondrial protein, is associated with the taxol- and doxorubicin-resistant phenotype in human cancer cell lines.
In the search for novel genes involved in the taxol resistance phenotype, prior studies of gene expression in taxol-resistant cell lines and their paired drug-sensitive parental lines using high-density Affymetrix microarrays identified MGC4175 as an overexpressed transcript. In this report, we characterize MGC4175 and demonstrate that seven of eight taxol- and doxorubicin-resistant cell lines overexpressed MGC4175 as compared to their chemotherapy naive parent lines. Sequence analyses of MGC4175 cDNA and the predicted amino acid sequence did not show significant homology to any known sequence or protein domain, with an open reading frame of 356 bp that is predicted to encode a protein product of 118 amino acids. Both the MGC4175 and MDR1 genes are located at chromosome position 7q21. Southern blot analysis demonstrated that a single copy of MGC4175 is present in the human genome, and MGC4175 overexpression is not caused by genomic amplification or gene arrangement. Human MGC4175 fused to the carboxy terminus of enhanced green fluorescent protein (EGFP) and expressed in U-2OS cells localized the protein to the perinuclear region with further studies colocalizing this protein to the mitochondria. The Cancer Profiling Arrays and the Cancer Cell Line Profiling Array demonstrated that MGC4175 is broadly expressed in various tissues with no significant difference of MGC4175 expression between chemotherapy naive tumor cells and normal cells. However, MGC4175 is overexpressed 1.2- to 12.3-fold after 48 h of taxol induction and 0.65- to 6.5-fold after doxorubicin induction in various human cancer cell lines. In light of the overexpression of MGC4175 in association with taxol exposure, drug resistance, the coexpression of MDR1 and the mitochondrial localization of its protein, we propose to name this transcript MDR1 and Mitochondrial Taxol Resistance Associated Gene (MM-TRAG) and suggest that MM-TRAG may play a role in the development of taxol resistance in human cancer.